Introduction
A method of feedback-controlled biasing of proportional counters was developed and tested in a widerange dose-rate monitor for civil defense applications.
Proportional counters are a good alternative to Geiger
Mueller counters for this application because, in conjunction with feedback-controlled biasing, they offer wider range capabilities and a longer life expectancy.
The main purpose of this research was to investigate the properties of feedback-controlled biasing in connection with a program aimed at developing a por- 
of Proportional Counters
To extend the range capability of a dose-rate monitor with a gas proportional counter, the output current of the counter is used in a feedback circuit to control its own bias voltage (Fig. 1) . For a small detected dose rate, the bias voltage--and, consequently, the counter gas gain--are at their maximum values; that is, the counter operates at its highest sensitivity. As the detected dose rate increases, the bias voltage and gas gain decrease, thereby reducing detection sensitivity.
This dose-rate-dependent sensitivity characteristic results in a compression of the readout scale and extends the dynamic range of the proportional counter from pulse counting at background radiation levels to ionization current measurements at dose-rate levels up to 1 kR/h. Also, the proportional counter life expectancy is greatly extended by operating it at low values of gas gain (<1) during high exposure rates (>500 R/h). In response to an increase in dose rate from 0 to 0.5 R/h, the ionization current increases linearly from 0 to 0.4 nA while the bias voltage and the gas gain are held constant by the clamp circuit at 1.9 kV and 300 respectively. For a detected dose rate increase from 0.5 to 500 R/h, the ionization current increases in a quasi-logarithmic mode from 0.~4 to 1.5 nA, the bias voltage decreases from 1.9 to 0.2 kV, and the gas gain decreases from 300 to 1. Beyond 500 R/h the response is highly compressed; that is, as the ionization current approaches 1 
